(57) [ summary ] 

[ problem ] The collection stabilizes in air, and offers the VIII 
family metallic catalyst system that can be recycled. 

[ solution means ] It makes it to a micro encapsulation metallic 
catalyst to which a metallic catalyst that has the metal of the VIII 
family is involved in the polymer where the side chain has the aroma 
family substitution radical. 

I patent claim ] 

[ ..paragraph., one-claim 1 Micro encapsulation metaUic catalyst 
characterized by metallic catalyst's that has metal of VIII family 
being involved in polymer that has aroma family substitution radical 
on side chain. 

[ ..paragraph., two-claim ] In claim paragraph 1 that is the polymer 
that has the unit of the styrene, the polymer that has the aroma 
family substitution radical on the side chain is micro encapsulation 
metaUic catalyst. 

[ ..paragraph., three-claim ] Either of micro encapsulation metallic 
catalyst of claim paragraph 1 or 2 whose metallic catalyst is Torifeni 
Ihosfin metallic catalyst shown by the following general (I) M(PPh3) 
(I) (However, M shows the VIII family metal). 

[ ..paragraph., four-claim ] Either of micro encapsulation metallic 
catalyst of claim paragraph 1 or 3 that there is at least one kind of 
VIII family metal about palladium, rhodium, ruthenium, iridium, and 
platinum. 

[ ..paragraph., five-claim ] C? in the existence of either of micro 
encapsulation metallic catalyst of claim paragraph 1 or 4. It is a 
method of make to aryl characterized by reacting with Arilcarbonat 
reacting as for the Cac medicine. 

[ ..paragraph., six-claim ] C? in the existence of either of micro 
encapsulation metallic catalyst of claim paragraph 1 or 4. It is a 
method of make to aryl characterized by reacting with the aryl 
acetate reacting as for the Cac medicine. 

[ ..paragraph., seven-claim ] It is a method of the coupling's 
characterized by reacting with Arelbromid reacting in the existence 



of either of micro encapsulation metallic catalyst of claim paragraph 
1 or 4 as for the boric acid compound. 

[ ..paragraph., eight-claim ] The reaction is a method of claim 
paragraph 5 or 7 done in the existence of a micro encapsulation 
metallic catalyst and external distribution Ico reacting. 

[ ..paragraph., nine-claim ] C? in the existence of either of micro 
encapsulation metaUic catalyst and chiral distribution Ico of claim 
paragraph 1 or 4. It is a method of the incompetent synthesis 
reaction characterized by reacting with Arilcarbonat as for the Cac 
medicine. 

[0001] 

[ technical field to which invention belongs ] The invention of this 
application is concerning a micro encapsulation metallic catalyst. 
The invention of this appUcation is a catalyst used for a variety of 
organic, synthetic reactions, and it is concerning the micro 
encapsulation metallic catalyst reusable with stabiUty in air for 
more detail. 

[0002] 

[ past technology and the problem ] Because a variety of conversion 
reactions are caused in the organic synthesis, a metaUic catalyst 
that has the VIII family metals such as iron (Fe), cobalt (Co), 
ruthenium (Ru), rhodium (Rh), paUadium (P d), and platinum (Pt) is 
known as a catalyst system with high utility. However, it is a fact 
that the reproduction has various problems of impossibihty etc. 
deterioration by the contact of both of these VIII famdy metallic 
catalysts expensive, and air. Then, it is examined to make the 
catalyst fixed to solve these problems, and is performed a lot of 
reports for the various polymer fixation making metal catalyst. 
Concretely, it is the aryl substitution reactive (J. Am.Chem.Soc. 1978, 
100 and 7779; J.Org.Chem. 1983 and 4 8,4179 but not limited tos), is 
Origomerization (J.Org.Chem. 198 9 and 54,2726; J.Catal. 1976 44 and 8 
7; J. Organomet. C hem. 1978,153 and 85 but not hmited tos), and 
escape carboxyhc making reaction (J.Mo. 

L.Catal. 1992 and 74,409) Hydrogenation reaction (Inorg.Chem. 

1973 and 12,1465 but not limited tos) Teromerization (J.Org.Chem. 198 



1,46,2356) and Mizoroki-Heck reaction (Fundam.Re that reacts 
isomerization (J.Org.Chem. 1978 and 43,2958 but not limited tos) 
s.Homogeneous Catal. 1973, 3, 671; J.Organomet.Che 
m. The polymer fixation making metal catalyst that effectively acts 
on 1978,162,403 but not limited tos) etc. is reported. 

[0003] However, it is a fact in the known various catalyst systems 
in the poljrmer so far that the collection rate and recycling the 
polymer fixation making metal catalyst were very difficult to say 
though the stability of the catalyst had improved according to making 
it to fixation. 

[0004] Then, it is assumed to be a problem to offer the VIII family 
metallic catalyst system that the collection is the one the invention 
of this application performed considering circumstances like the 
above-mentioned, cancels the problem of the prior art, is steady in 
air, and is easy, is also possible recycling, and new. 

[0005] 

[ means to solve problem ] First of all, the invention of this 
application offers the first a micro encapsulation metallic catalyst 
characterized by a metallic catalyst's that has the metal of the VIII 
family being involved in the polymer that has the aroma family 
substitution radical on the side chain assuming that the above- 
mentioned problem is solved. 

[0006] Secondarily, the polymer that has the aroma family 
substitution radical on the side chain offers a micro encapsulation 
metallic catalyst in claim paragraph 1 that is the polymer that has 
the unit of the styrene in the invention of this application and a 
metallic catalyst offers the third either of above-mentioned micro 
encapsulation metallic catalyst that is the Torifenilhosfin metallic 
catalyst shown by the following general (I) M(PPh3) (I) (However, M 
shows the VIII family metal) again. 

[0007] In addition, the invention of this application offers the 
fourth either of above-mentioned micro encapsulation metallic 
catalyst that there is at least one kind of VIII family metal about 
palladium, rhodium, ruthenium, the iridium, and platinum. 

[0008] The invention of this application is fifthly C? in the 



existence of either of above-mentioned micro encapsulation metaUic 
catalyst. C? sixthly in the existence of either of above-mentioned 
micro encapsulation metallic catalyst, the method of the reaction .. 
the Cac medicine and ArUcarbonat.. of make to aryl reactingThe 
method of make to aryl react with the aryl acetate reacting is 
offered, and the boric acid compound and Arelbromid are offered in 
the existence of either of above-mentioned micro encapsulation 
metallic catalyst and the method of the reacting coupling's reacting 
is offered seventhly the offer of the Cac medicine. 

[0009] In addition, the invention of this application offers 
eighthly react being done in the existence of a micro encapsulation 
metalHc catalyst and external distribution Ico as a mode of the 
method of invent the 5th and 6th above-mentioned and the 7th reacting. 

[0010] And, the invention of this application is ninthly C? in the 
existence of either of above-mentioned micro encapsulation metallic 
catalyst and chiral distribution Ico. The Cac medicine is offered and 
the method of the reaction with ArUcarbonat of the incompetent 
synthesis reaction is offered. 
[0011] 

[ form of execution of invention ] J.Org.Chem. 1998 and 63.6094; As 
a polymer fixation making metal catalyst quite different firom the one 
reported so far, the inventors are micro encapsulation scandium 
methane sulfonate (MC Sc(OTf)3) (J.Am.Chem.Soc. 1998,120,29 85) and 
are micro encapsulation osmium tetra oxide (MC Os04) (J.Am.Che so far. 
It reports on m.Soc. 1999.121 and 11229). These catalyst systems were 
the one of making it to fixation in the polymer according to the 
interaction of an empty electron orbit of the n electron and the 
catalyst of the aroma famHy substitution radical of the polymer side 
chain as for the catalyst. As for the catalyst that has a metal quite 
different fi-om these Sc and Os while an atomic structure and oxidized. 
especiaUy VIII family metallic catalyst, the inventors are whats in 
the polymer in a similar mechanism become the long-cherished desire 
inventions of a further advancing the research zealously aiming 
making it make to fixation. 
[0012] A metallic catalyst that has the VIII family metal is 



involved in the polymer that has the aroma family substitution 
radical on the side chain, and that is, the deterioration of the 
catalyst by air and moisture doesn't happen easily, and it becomes 
easy to coUect and to recycle in a micro encapsulation metallic 
catalyst of the invention of this application. 

[0013] In a micro encapsulation metallic catalyst of the invention 
of this application, what may one be the polymer that has the aroma 
family substitution radical on the side chain, and especially limited 
neither a structure, a solid rule nor the molecular weight etc. of 
the main collarbone case and the side chain. In general, involving a 
metalKc catalyst only have not to be obstructed, and be able to form 
the micro capsule structure. It is a polymer that has the phenyl as a 
side chain, and desirability or more is a polymer that has the unit 
of the polystjnrene. desirableSuch a polymer may be a homopolymer of 
the polystyrene, and it may be a copolymer that has other units of 
monomer, and mixture furthermore Polymer of more than the unit of the 
st5rrene and one kind of of the polystyrene, other homopolymers or 
copolymers. mayOf course, you may have the above-mentioned phenyl as 
for a proper machine of ..becoming it.. A radical. 

[0014] Moreover, a metallic catalyst only has to have either the 
metal of VIII family, that is, iron (Fe), ruthenium (Ru), osmium (O s), 
cobalt (Co), rhodium (Rh), iridium (I r), and nickel (Ni), palladium 
(Pd) or platinum (P t), and it is not limited especially in a micro 
encapsulation metallic catalyst of the invention of this application. 
These metallic catalysts may be various one as the compound of the 
metal, and are Tai compounds, an organic metallic compounds, an 
inorganic salts or may be the organic salts, etc.Amine system Tai etc. 
of Hosfin system Tai of olefine system Tai of olefine, the diolefin, 
etc. and the metal, Hosfin, Gehosfinnoetan, etc. and the metal, the 
amine, Geamin or Piperigen, etc. and the metal ..Tai.. are considered. 
It makes it to the shown Torifenilhosfin metallic catalyst by .. 
desirability., following general (I) M(PPh3) (I) (However, M shows 
the VIII family metal). At this time, you may have the allowed 
various organic groups by the phenyl that composes Torifenilhosfin. 
Many are reported of the effective action of such Torifenilhosfin 



metallic a catalyst in a variety of organic, synthetic reactions. 

[0015] In addition, ruthenium (Ru), paUadium (Pd), and platinum (Pt) 
are especially desirable though the VIII family metal may be which 
above-mentioned one in a micro encapsulation metallic catalyst of 
this apphcation. 

[0016] The VIII family metal only has to be involved in the polymer 
that has the aroma family substitution radical on the side chain as 
for a micro encapsulation metaUic catalyst like the above-mentioned, 
and the process of manufacture is not hmited especiaUy. After 
dissolving, stirring, and coohng a metalhc catalyst to the solution 
of the polymer that concretely has the aroma family substitution 
radical on the side chain, it decentraUzation introduces and a 
metaUic catalyst adds the poverty solvent of the done polymer though 
it can use various techniques that are researched in the field such 
as the medicines, and reported. It has ahready been reported that 
weU-known method (Microcapsules andNanoparti cles in Medicine and 
Pharmacy;CRC PressrBoca Rat on, 1992) of stiffening and making the 
polymer that is Ul a micro capsule is appUed by the inventor etc. (J. 
Am.Chem.Soc. 1998,120,2985). 

[0017] In addition, a micro encapstdation metaUic catalyst of the 
invention of this apphcation may be the one that a metallic catalyst 
is involved in the polymer in what form. For instance, it may be made 
by an electronic interaction of the main chain, side chain of the 
polymer or substitution radical and metal though Tsts is physically 
done in the capsule that consists of the polymer to fixation. 
Actually, it is guessed that VIII family metalhc catalyst is made 
fixed by the interaction between empty electronic orbits of a re 
electron and VIII family metalhc catalyst of the aroma family 
substitution radical of the polymer side chain at the same time as 
T^ts's being physically done with the polymer (J.Am.Chem.Soc. 1 998,12 
0,2985). 

[0018] In addition, the invention of this apphcation offers various 
chemical reactions characterized by using a micro encapsulation 
metalhc catalyst hke the above-mentioned. Concretely, C?. It is a 
method of the reaction with Arilcarbonat of the reaction of making to 



aryl and the incompetent synthesis reaction, and C? as for the Cac 
medicine. Aryl.. acetate..react.. aryl.. make..reaction..method..boric 
acid, .compound, .react., coupling, .reaction. . method, .enumerate. 

[0019] In the reaction of making to aryl, for instance, the 
following general type. (I 
I) 

[0020] 

[ making l] 
Drawing number: 000002 

[0021] (However, R is an alkyl group, and Rl?R5 is a hydrocarbon 
radical by which you may have the hydrogen atom or the substitution 
radical. )Shown Arilcarbonat and iS ?The product of making to aryl 
obtains Ketoestel by reacting in the existence of a micro 
encapsulation metallic catalyst of the invention of this appUcation. 
At this time, the kind of the solvent used is not limited, and the 
one that the departure material can be dissolved from various org. 
solvents can be selected properly. Moreover, the amount of a micro 
encapsulation metallic catalyst can select in proportion to the 
amount and the density of the departure material, and is not limited 
especially in this reaction. The amount of a micro encapsulation 
metallic catalyst is assumed to be 0,01?0.5mmol desirably. 

[0022] Such a reaction of making to aryl is especially promoted 
again in the existence of external distribution Ico, and gives the 
product in high yield. At this time, .add.. external.. distribution., 
what kind of.. one. -desirable,, polymer. .involve.. family.. metal,, 
catalyst.. distribution. .same.. one. .with.On the other hand, 
Arilcarbonat and when external distribution Ico is Hai Ico of chiral, 
iS ?The asymmetric synthesis progresses by the reaction of Ketoestel 
by a high Enantiomar selection. Yield of the product and the 
collection rate of a micro encapsulation metallic catalyst rise by 
assuming l/2?2 time micro encapsulation metallic catalyst mole level, 
and it is desirable though the amount of these external distribution 
Ico is not especially Umited. 

[0023] On the other hand, the following general type in the reaction 
of making to aryl of the aryl acetate for instance. (Ill) 



[0024] 
[ making 2] 
Drawing number: 000003 

[0025] (However, R1?R5 is a hydrocarbon radical by which you may 
have the hydrogen atom or the substitution radical. )Shown aryl 
acetate and /3 ?This..appHcation..invention..micro..encapsulation.. 
metal.. catalyst.. in the existence of..react..aryl..make..happen.At 
this time, the kind of the solvent used and the amount of a micro 
encapsulation metallic catalyst are the above-mentioneds. In addition, 
the product is obtained in especially high yield by external 
distribution Ico's coexisting as well as the reaction of making to 
aryl in such a reaction of making to aryl. At this time.. add. . 
external.. distribution, .what kind of..one..desirable..polymer.. 
involve..family..metal..catalyst..distribution..same..one..do. 
Moreover, it is desirable to assume the amount of external 
distribution Ico like the above-mentioned. In addition, to promote 
the reaction more, you may add the acids other than a departure 
material and a micro encapsulation metallic catalyst and materials 
such as the base or the organic salts in a reactive liquid in such a 
reaction of making to aryl. 

[0026] A micro encapsulation metallic catalyst of the invention of 
this apphcation promotes the coupling reaction again. Following., 
general, .but. .substitution, .radical, .have . .hydrocarbon, .radical. . show. . 
show. .boric acid. .compound. .this. .application..micro. .encapsulation. . 
metal. .catalyst.. in the existence of..react..coupHng..high..yield.. 
happen.In such a coupling reaction, the kind of the solvent used and 
the amount of a micro encapsulation metallic catalyst are above- 
mentioneds. In addition, the product is obtained in especially high 
jrield by external distribution Ico*s coexisting as well as the 
reaction of making to aryl of the above-mentioned in such a coupUng 
reaction. At this time, what may one be added external distribution 
Ico, and, for instance, Tori?o?Torilhosfin etc. are illustrated. 
Assuming l/2?2 time micro encapsulation metallic catalyst mole level 
is desirable though the amount of such external distribution Ico is 
not especially limited as weU as each reaction of the above- 



mentioned. 

[0027] Hereafter, the execution example is shown, and it explains 
the form of the execution of this invention more in detail. Of course, 
it is needless to say that various modes are possible when this 
invention attaches to not the one limited to the following examples 
but the detail. 

[0028] 

[ execution example ] Process of manufacture of < execution example 1> 
microencapsulation Tbrifenilhosfimparageum catalyst (MCPd(PPh3)) 
Polystyrene (l.OOOg) was dissolved to cyclohexane (20 mL) of 40**C, 
tetra kiss (Torifenilhosfin) paUadium (0) (Pd(PPh3)4,0.20g) was 
added to this solution as a core, and it dissolved. This mixture 
liquid was stirred until the color of the solution changed from brown 
into the black at one hour this temperature. When the mixture liquid 
was slowly cooled up to 0**C, the core to which the polymer was 
distributed was confirmed to causing the Tsts doing and the phase 
separation. 

[0029] In addition, hexane (30mL) was added, and the capsule wall 
stiffened. The capsule was washed with Asetonitoril several times 
after the solution was left sitting during 12 hours in the room 
temperature, and it was dried during 24 hours in the room temperature. 
Three this amounts of Torifenilhosfin (PP hS) were collected by 
washing, and one this amount stayed in the micro capsule. 

[0030] Only one peak was confirmed from 3 IP Uljushi felt-tipped 
marker angle spin (SR-MAS) NMR of the catalyst content microcapsule 
to palladium as distribution PPh3 situated. Therefore, it was 
suggested that the catalyst have been taken into the capsule as Pd 
(PPh3). 

[0031] Mol. Online 1998, 2, and 35; Te trahedron Lett. 1998 and 39,734 
5; Tetrahedron Lett. 1998 and 39,9211; The effectiveness of the 
analysis method of using SR-MAS NMR that can analyze the structure of 
the resin directly without separating the metal from the polymer 
catalyst support is Tetrahedron Lett. 1999, and (40,1341 has already 
been shown by various solid phase reactions that use the polystyrene 
of constructing a bridge system resin been developed by the inventors 



so far; 

J.Comb.Chem. 1999, 1, 371; Heterocycles 2000, 52, 
1143; H.Comb.Chem. 2000, 2, 438). 

It reacted by using MC Pd(PPh3) according to the foUowing chemical 
formulae (A) ..manufacturing from example 1 of the reaction of making 
to aryl execution that used < execution example 2> MC Pd(PPh3).. ..Ari 
Imetilcarbonat (compound 1) and GemetiHenilmaronat (compound 2)... 

[0032] 

[ making 3] 
Drawing number: 000004 

[0033] Only MC Pd(PPh3) progressed and the reaction did not progress 
weU when 20mol% was added. Then, the reaction progressed smoothly 
when PPh3 was added as external distribution Ico. 

[0034] The amount of addition of PPh3 was changed and a similar 
reaction was done, and the catalyst was recycled and repeated. Table 1 
showed the result. 

[0035] 

[ Table l] 

Drawing number: 000005 
[0036] The product was shown in high yield equal with initial after 

five times were repeated and it was shown to obtain it from the table 

the collection of the catalyst and recycUng when 20mol% was used the 

amount of external distribution Ico (PPh3). 

C? that used < execution example 3> MC Pd(PPh3)Reaction of making to 
aryl compound l(0.55mmol), compound (0.5mmol), PPh3(0.1 mmol), and MC 
Pd(PPh3) (0.1mmol,20mol%) of the nucleophilic reagent and 
Arilcarbonat were AsetonitorQ (5mL) and were mixed, and were stirred 
at the room temperature for 12 hours. MC Pd(PPh3) was filtered after 
the ethanol was added, and the reaction was Centied, it washed with 
the ethanol and Asetonitoril, and it dried. When Eki was removed 
under decompression, and a rough product was refined with TL C, the 
product was obtained in yield of 83%. Moreover, coUected MC Pd(PPh3) 
was able to be used repeatedly without revitahzation decreasing, 
(reactive number l)It is various C? in Table 2. The reaction of the 
nucleophihc reagent and Arilcarbonat was brought together. 




[0037] 

I Table 2] 
Drawing number: 000006 

[0038] Various chestnut acid salts and jS ?Both of Ketoestel reacted, 
and the corresponding thing of making to aryl was given in high yield. 
On the other hand..compound..reaction..solid..isomer.. obtain.. 
reaction..number..compound..compound.. reaction.. reaction.. number., 
compound-compound.. reaction.. reaction.. number.. isomer..obtain. 

[0039] In any case, the collection rate of the catalyst was able to 
recycle the catalyst that had been quantitatively collected. 
Reaction of making to aryl of aryl acetate that uses < execution 
example 4> MC Pd(PPh3) 

It is MC Pd(PPh3), PPh3, N, and O? as shown in the following chemical 
formulae (B) as for compound 2 shown by execution example 2. It 
reacted with the aryl acetate in the existence of the acetic acid 
potassium of Asetoamid (BSA) and the amount of the catalyst of the 
machine screw (trimethyl Cyril), and the corresponding product was 
obtained in yield of 90%. 

[0040] 

[ making 4] 
Drawing number: 000007 

[0041] Coupling reaction that uses < execution example 5> MC Pd(PPh3) 

When having reacted in the existence of MC Pd(PPh3), the product 
obtained various boric acid compounds and Arelbromid in high yield as 
shown in chemical formulae (C) and (D). 

[0042] 

[ making 5] 
Drawing number: 000008 

[0043] Moreover, the reaction progressed as shown in chemical 
formulae (E) when two ? Bromotiofen of taking the place of Arelbromid 
was used, and the product was given in high yield. 

[0044] 

[ making 6] 
Drawing number: 000009 



[0045] In these coupHng reactions, Tori?The coUection rate of high 
yield and MC Pd(PPh3) was obtained by using o? Torilhosfin (P(o-Tol)3) 
as external distribution Ico. 

1 and 3 diphenyls as shown in the next chemical formulae (F) for the 
incompetent synthesis reaction that uses < execution example 6> MC Pd 
(PPh3)?Two ? professional pen?When one ? Iletilcarbonat (1.0 eq uiv) 
and Gemetihnaronat (3.0 equiv.) were returned in Asetonitoril under ? 
Isopropilokisazorin (20mol%), BSA(3.0 equiv.), and potassium (0.1 
equiv.) of the acetic acid existence MC Pd(PPh3) (20mol%) and two ? ? 
(4R) (o? Gefenilhosfinofenil), and it was made to react, the product 
was obtained by yield of 87% and optical purity of 83%ee. 

[0046] 

[ making 7] 
Drawing number: 000010 

[0047] 

[ effect of invention ] A micro encapsulation metallic catalyst that 
has the collection and recycling after it reacts with stability of 
height in air that promotes various organic reactions by this 
invention as explained above in detail, and makes VIII family 
metaUic catalyst that gives the product in high yield fixed is 
offered. 
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{t^mmmizi3\,^x. ^mmm\t, fs^um<D^m. t 

Ut)-^. m. (Fe) . ;V5^-'>A (Ru) , :t7.^'yA (0 
s) , =i/\';H- (Co) . n>"i7A (Rh) , <Ui^-i7A (I 
r) . -y^jV (Nl) , (Pd) ^fectO^S^ (P 

t) cDi»fn*^$'*T-5t)®T?femSJ;<. <t<tr(S€ 



^1^2 002-253972 
b < tt, :;*CD-)|g^ ( I ) 

M (PPh,) (I) 

[0 0 15] SStc, ;icDfi5SIC73vr^n*-/-fe;Wk^ 

feoTfeJ;l^A^ i:<{c:JI/7^:r«i7A (Ru) , /t^S^-^A 
(Pd) . *Jj;t^e^ (Pt) 

[0 0 16] Kl±(Diz:ioK)(D-7^ ^Utl-y-tMt^mM 

mit. mmiz^mmmmm^mr^m^'i''i'izwum 

^^tifit^K mms,m(o^mxm^, m^-^nxi^^^m 
^u^m^m^-^^^tfj^X'^^t)^. mi^miiz, m\$mz^ 
mmmm&^m-r^wi^i^o:)mm{z^mmm^mm b , 

nmm^mmi.. mmi^fz.m^^^miti.x-^'i ^ati 

y-trJUiiT-S^Slco::^^^ (Microcapsules andNanoparti 
cles in Medicine and Pharmacy; CRC Press: Boca Rat 

on. 1992) amm^ti^^ziiit. 3^mmmzj;:-Dxmz 

m^^nxi^^^ (J. Am. Chem. Soc. 1998. 120, 2985) o 

[ooi7]$e,{c, c©mM»fi?^«v-r i?p;<3 7^-fe 
Mt^mmm\^. ^mmmt>m^^^tz^<Dj:o/3:mt^ 

A^'bts.^t)zf±ji^\z!^mmiz'^m-snx^^x^. 

m^mm^f¥miz^r>xm^^t^nx\,^xhJ^\'K 
\zit. mmm^m»im\t. ^^^^zJ:D!^mm^z'S.m 
^n^trn'miz. m^^mm(D=^mmmm&o) TcM^ t 
mn nm^mmm<Dm<Dm^mm?^<DmKipm j: o t 

B^<b$nTV^Sfeco<i:«6^$n-5 (J. Am. Chem. Soc. I 
998, 120, 2985) . 
[0 0 18] ^(Dttim<D?tmit. liK±(Dii:tiK) 

[0 0 191 T^JMtKmXit, m?L\-£'A(D-^^ (I 

I) 



( 4 ) 



[0 0 2 01 



OCO2R 



(U) 



[0 0 2 1] (fcfcb. Rit7)V^)V&X'$>^. R'~ 

jK©#iSTTSf^-r ^ c <t J: 0 7 u Mt^^mm e. 

[0 0 2 2] ccDct^J^cTUJWkK^Sti. 

u ^ ^ ^ - ^ 

■fe;MI:^^»!«<^l/2~2fg^:;VSai:-r^ ;i tie J; 0 . 
[0 0 2 3] 7.j;i/T-fe5^-b«T'J;WbSje-c 30 

[0 0 2 4] 
[<fc2] 



OAc 



[0 0 2 51 (fcfc'b, R'~R'«*^i^^*^-'*e^ 



2002-253972 



[0 0 2 61 ;i(Dihmff)mm(D-?^ ^oti^'tMt^^ 

(IV) 

R' B (OH) , V.^^ 

(/■-^*b R'lisma^^i-'^''^'^*^*'''^^'^*^^ 

EWT U ;HkSJS<k(^«c, - 
^] A« h u - o - h u >^*i^j7K$ nso r 

[0 0 2 71 KT, «MifJ**l^« i«f6?go*l®cDJM 
[0 0 2 8] 

-;p*;;^7^>/^^-:^'^A«!fei« (MCPd (PPh, ) ) wSSi^* 
7j?ux5^^> (l ooog) =&4 0t:ro->i/D'\+-y-> (20 

mL) C«^iectC^h5+^ (h.J7x-JW* 

/^^i^-^^A (0) (Pd(PPh,)4. 0.20g) *3 

Ti^?gWfe*^'mfe*^^^fetc«^tT?.*T-|ft#bfc, ig 
^jSSO'C*Ti$o<'P<t?^^bfci:r^. 

^To 0 2 9] 'v^-y-> OOmL) ^}3D^< ^^^^ 

*y-feJU*7-fehnhU;VTlSlHl«t^b. mST2 4R# 
p.1lt}a$-&rc„ gfe#tr=t«3h'J7x:^;V*^7^> (PP 

'^[??30°1 

■7i^yi7 7>if)V7.\f:y (SR-MAS) NMRJiOn^v'^'A 
fcE&bfcPPlutbT, i:5<Dli-i^«**^W^^*^ 

fc. bfc*^oT, pd(PPh,)tbT*^-t;vcm 

[0 0 3 11 ^JiJ, ffi^^^ffl{4iA^e.^«^»i®^^^<^ 



( 5 ) 



2002-253972 



ctoT^tC^^nTl/^-S (Mol. Online 1998, 2. 35: Te 
trahedron Lett. 1998. 39. 7345; Tetrahedron Lett. 
1998. 39. 9211; Tetrahedron Lett. 1999. 40. 1341; 
J. Comb. Chem. 1999. 1. 371; Heterocycles 2000. 52. 
1143; H Comb. Chem. 2000. 2. 438) o 



<mmM 2 > Mc Pd (pphi ) ^m^^fc^y u ;Ht:Sitv 
mmmi-cmm^nfciiic Pdtpphai^fflv^T^ 'A(Dit^ 

[0 0 3 2] 
[Ik 3] 



MCPd<PPh3) 
PPha 



C02Me rt. 12h 



o^e 



CO^e 



(A) 



(I) 



(2) 



[0 0 3 3] MC Pd(PPh3)CD*<£:20niolX^SDUfci:C: 



[0 0 3 4] |WHt(DS;tJ^£PPh3©^SDfi^^ATffVV 

[0 0 3 5] 
[«1] 



MC PdCPPh,) 


PPhj 




molJlo 


mo\% 






3|°]S 


20 


0 


0 






20 


10 


94 (quant) 


61 <99> 


30 C99) 


20 


20 


83 (quant) 


90 (quant) 


84 (quant)* 


20 


40 


92 (quant) 


81 (99) 


11 {quant) 



* 4[2li : 94 (quant), SIS S : 83 (quant) 



[0 0 3 6] 9S-mU^=f- (PPh,) CDfi<£20molX 

<^mm 3 > MC Pd (PPlu ) tifc C <h 7 

(0. SSmmol) , it^!^ (0. Smmol) . PPh, (0.1 
mmol) *5j;miC Pd(PPh5) (0. Immol. 20mol« ^T±h 
-hV)U (SniL) ttJ-PiB^U, ^MtCTl 2^PBmi^L^ 



30 



/c, (HliR^tlfcMC Pd (PPh, ) IS, ffiit*^*i£T-r S :i <i:;5: 

[0 0 3 7] 
[«2] 



-g) _ ^J2002-253972 

10 



Kit TVA'^^ 'J?f*'* (%) 



ph COjMe 



COaMe 




A£0' 



0C02Me 



(5) 



AcO 



64 



[0 0 3 8] §)S^D>mffite-^hX7>xM*«'^i' 

( e / z = 6 4 / s e ) *m# e.nfc (s^ss^- 

Wt^%2t (Z) (DS^E: 

[0 0 3 91 mmominmu^ v.-rn©«^tr=6>«fiw 



30 < 



4> MC Pd(PPh,)^£ffl''>fc7'J;VT-kx-h 

^A<Dit^^ (B) ti^^n^^^o. *ffi«^J2T^b^^^ 

^;w>u;v) T-fehT-H (BSA) , ^^ummm(D 

[0 0 4 01 



^^^OAc * Ph-< 



MCPdtPPna) 

CO2MS ppti3 



CO^e 



BSA(3.0ecD.KOAc(0.ieq) 
CH3CN, reflux, 12t» 



V 



CO2MB 



(2) 



90% 



[0 0 4 11 

<7)^?ttTT-Sf& I- Z^:: <^ - ^ 



5> MC Pd(PPlh)^ffl^^^-*^> 
;vypa H^MC PdlPPhj) 



[0 0 4 21 
lit SI 



(C) :B«fcI^ (D) 



11 



Me 



Me 



( 7 ) 



MCPd(PPh3) 
P(o-Tot)3(20rnol%) 

CH^N, reflux, 6h 



MCPd<PPh3) 
PCo-Tol)3 (20fnol%) 

CH3CN, reflux, Sh 



if 



2002-253972 



89% 



Me 

We 83% 



[0 0 4 3] it^^ (E) tc*$n^ci:3tc. 7 

MCPd(PPh3) 



[0 0 4 4] 
lit 6] 



P(O-TOl)3{20fTIOl%) 

CHaCN. reflux. 6ti 



76% 



[0 0 4 5 ] :in^co:^^yyu >^Jg;^:^T^i. hu-o 

-h^))l^7.y^ > (P(o-Tol)3) ^^gBIH^T<hbT 

<*S6«?ij 6 > Mc Pd (ppih ) ^^rc^^^f&Rm 20 

'Acoit^^ (F) J::^Lx^<h*50> 1. 3->^:7xr:;i/ 
-2-7^D^>-l — f ;Px5^;i.:^j->J^^- h (l. Oea 
uiv) i:v^^;i/VD:^'^— h (3. Oeauiv. ) T-tr h 

Vfvj PPh2 
C02Me WlCP<l(PPn3) 



-K'j;i/4'MC PcKPPIb) (20moU) . 2- (o->*:7:ii 

n;P4^x:7^ y >^xn;u) - (4R) -<yynfc;;U:t 
^ityu> (20mol« . BSA (3.0 equiv.) iSctO^B^ 
mtfU^L. (0.1 eauiv. ) i?^£TTM»gb. JgiS$i±fc 
<h;i5, 8 7%(DiK^(h8 3%eeC07t:#MS"e^^Jc;4^:^^ 

[0 0 4 6] 
Cfb7] 



Ph* 



OCOzEt 
Ph 



Me02C>^C02Me 



(F) 



CO^fUle 



[0 0 4 7] 



BSA O.Oeq), KOAc (0.1eq) 
CH3CN, reflux, iZh 

87% (83%ee) 



:7D> h^->?(Dj^^ 



(51) Int. CI. ^ ^g'JlB-^- 
C0 7C 69/618 
69/738 
69/757 
319/20 
321/22 
C 0 7 D 333/08 
// C 0 7 B 61/00 3 0 0 



F I 

C0 7C 69/618 
69/738 
69/757 
319/20 
321/22 
C 0 7 D 333/08 
C0 7B 61/00 



Z 

z 



3 0 0 




( 8 ) 



F^-A(##) 4G069 AA08 AA20 BA27A BA27B 

BC65A BC69A BC70A BC71A 
BC72A BC72B BC74A BC75A 
BE26A BE26B BE37A BE37B 
CB25 CB57 DA05 EEOl 
4H006 AA02 AB84 AC23 AC24 AC25 
AC48 AC63 BA02 BA25 BA32 
BA48 BA49 BA53 BA81 BI50 
4H039 CA19 CA20 CA41 CDIO CD20 
CD40 CD90 
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